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PROBLEM TO BE SOLVED: To provide a dust-proof 
means which is used to sweep away dust around an 
imaging device of a digital camera (electronic camera) 
and doesn't erroneously damage a front glass, a shutter 
blade, a mirror, etc. 

SOLUTION: Dust on an imaging device 22 or optical 

members such as a low pass filter 23 constituted on the 

imaging device as a unit is automatically and forcibly 

swept away with a wiper 31 driven by a motor 33 when a 

cleaning button 4 is depressed. ^j^^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deunages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital camera which captures an image 
electronically especially again at cleaning of the contaminant of the circumference of an image sensor. 
[0002] 

Pescription of the Prior Art] The digital camera (electronic camera) which captures an image 
electronically in recent years is located in a line with the almost conventional film-based camera, and is 
becoming general. However, it is the problem of a "contaminant" to become a problem in the 
comparison of what a film is made to expose a photographic subject and is photoed on it, and applying 
photographic subject light to an image sensor, and capturing an image. 

[0003] In a film-based camera, since the contaminant on a film plane is photoed and rolled round, it is 
extent which the contaminant of different magnitude attaches to the place which a contaminant does not 
have in the following film plane, or is different. Therefore, even if the big contaminant of a piece enters, 
it is only one piece that it is influential. 

[0004] However, like a digital camera, in the system which captures an image using an image sensor, if 
a contaminant is on an image sensor, all photographs will be affected. If there are some which move 
[ mirror / a shutter, ] to the camera of a lens exchange type and the front face of an image sensor 
especially, generally it will be easy to generate a contaminant in most amount. 

[0005] For this reason, a glass front face is rubbed by the wiper and what takes dirt and a contaminant is 
known as conventionally indicated by JP,06-303471,A. However, it was in an environment with the 
whole comparatively hard camera, for example, rain, or in order to secure a field of view from a rain 
drop (drop), rain mud, etc. at the time of a thing, it was what cleans the front windshield of lens optical 
system by the wiper, 

[0006] Moreover, when it is made the predetermined mode so that an image sensor side can be cleaned, 
a mirror is raised, only a shutter point curtain is run, an image sensor is exposed, and there are some 
which were constituted so that a photography person might clean by an airbrush etc. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in the above- 
mentioned conventional example. That is, said JP,06-303471,A was a wiper which cleans the front face 
of the glass of the front face of a camera, was a wiper to the environment of the external world, and was 
not what takes the contaminant on an image sensor. 

[0008] Moreover, in the thing with cleaning mode, since a photography person cleaned the contaminant 

of the front face of an image sensor by an airbrush etc., accidentally, the blemish might be given to 

surface glass and the contaminant might be conversely put into it. Moreover, cleaning mode might be 

canceled on the way accidentally, and the shutter wing, the mirror, etc. might be damaged. 

[0009] This invention was made in view of the above aspects of affairs, and aims at offer of the means 

for solving these troubles. 

[0010] 
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[Means for Solving the Problem] For this reason, in this invention, it is going to attain said purpose by 
offering the digital camera shown in either of each following term (1) - (4). 

[001 1] (1) The digital camera characterized by constituting so that it may have the mode in which the 
contaminant of the optical member side of the outermost part of the unit which has taken the 
abbreviation dustproof structure in the camera which captures an image electronically by the optical path 
which reaches the optical member or this image sensor side on an image sensor is removed 
automatically. 

[0012] (2) It is the digital camera characterized by constituting so that said wiper may stand by in 
locations other than on said image sensor in the camera which constituted the front face of the unit 
which has taken the abbreviation dustproof structure by the optical path which captures an image 
electronically and reaches the optical member or this image sensor side on an image sensor so that it 
might rub by the wiper. 

[0013] (3) The digital camera characterized by arranging a slot or a hole in a part of field which 
constitutes the field of the outermost part of the unit which has taken the abbreviation dustproof 
structure in the camera which captures an image electronically by the optical path which reaches the 
surface member or this image sensor side on an image sensor so that a front face may be rubbed by the 
wiper, and said wiper rubs. 

[0014] (4) The field rubbed by said wiper in the camera constituted so that the field of the outermost part 
of the unit which has taken the abbreviation dustproof structure by the optical path which captures an 
image electronically and reaches the front face or this image sensor side of an optical member on an 
image sensor might be rubbed by the wiper is the same as that of a surrounding field, or a digital camera 
characterized by constituting as projected to the lens side. 
[0015] 

[Function] (1) The 1st invention shown in the preceding clause (1) can abolish the defect of the image 
by the always same contaminant as an image sensor by cleaning an image sensor top automatically. 
[0016] (2) The 2nd invention shown in the preceding clause (2) cleans an image sensor top or the field 
of the surface glass of an image sensor unit by the wiper, and can prevent deformation of the image 
sensor by the pressure of a wiper blade etc. by using the position in readiness of a wiper as front faces 
other than an image sensor. 

[0017] (3) The contaminant cleaned by the wiper can put in the 3rd invention shown in the preceding 
clause (3) into a hole or a slot so that it may not enter into image pick-up optical system again. 
[0018] (4) The 4th invention shown in the preceding clause (4) distinguishes between the height of the 
front face of an image sensor unit, and a surrounding field, makes some height of a surrounding field 
low, while making hard to ride and go up on glass again the contaminant wiped with the wiper and the 
wiper is standing by usually, can make deformation of a rubber part small and can prevent deformation 
of the wiper in a long period of time. 
[0019] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with 

reference to a drawing at a detail based on two or more examples, respectively. 

[0020] 

[Example] (The 1st example) Based on the operation gestalt shown in a drawing, this invention is 
hereafter explained to a detail. 

[0021] Drawing 1 thru/or drawing 5 are each explanatory view of the 1st example of this invention. In 
the sectional view of the drawing 1 camera, and drawing 3 , this partial diagrammatic view of a body 
and drawing 4 show the circuit block diagram of the drawing 1 camera, and dravsdng 5 shows [ the 
perspective view and drawjiyj.! which looked at drawing..! from the rear face of a digital camera ] the 
flow chart of the wiper drive sequence of the drawing,.! camera, respectively. 

[0022] <Configuration> As for a release carbon button and 51, in drawing 1 , the lid into which, as for 
the liquid crystal display (LCD) which checks the image with which 1 reproduced the body of a digital 
camera and 2 reproduced a finder and 3, and 4, a contaminant cleaning initiation carbon button (cleaning 
carbon button) goes into, and, as for 5, the memory for record goes, and 6 are [ a lens and 52 ] the 
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mounting sections of a lens. 

[0023] In drawing.2 , 7 is the mounting section by the side of the body of a camera, 8 is a back light unit 
for a liquid crystal display 3, and light is applied from the back of liquid crystal. 
[0024] 11 is a quick return mirror, it reflects here and the hght which entered from the lens 5 1 is led to a 
finder 2. However, the half mirror section of the core of a mirror 1 1 is passed, it is reflected by the 
mirror 12, and a part of light goes into the ranging unit 15 through a lens 13 and a mirror 14, and makes 
the focus signal which doubles a lens focus with a photographic subject. 

[0025] 16 is a shutter wing, 22 is an image sensor (CCD), and it is attached in the cope plate 21 . 23 is a 
low pass filter in the optical unit attached in front of the image sensor 22. 23a is the front face of a low 
pass filter 23. 3 1 is a wiper. 

[0026] Drawing 3 is the partial diagrammatic view of a body of the drawing 1 camera, and 3 la is a 
wiper blade and made of the flexible quality of the materials, such as rubber. This blade is constituted so 
that surface 23a of a low pass filter 23 may be rubbed. 33 is the motor made to rotate a wiper 31, and 
moves a wiper 3 1 through a shaft 32. 

[0027] lb and Ic are each slot. It is constituted so that the contaminant swept by the wiper 3 1 may go 
into this slot. A wiper 3 1 is not on the optical member 23 but on 1 a-th page of a body 1, and he is trying 
for the elasticity load of wiper-blade 3 la not to usually be applied to an image sensor 22 through the 
optical member 23, 

[0028] Drawing 4 is the circuitry block diagram of this video camera, and a digital digital disposal 
circuit for a lens unit for 101 to incorporate a photographic subject, CCD whose 102 is an image sensor, 
and 103 to process the incorporated picture signal, and 104 are the picture signal processing sections. 
105 is a microcomputer (microcomputer), it manages the system of timing of operation, and it is 
constituted so that the signal of an operating member 1 12 etc. can be read. 

[0029] 1 1 1 is a power circuit, is the power source of this camera and supplies the power source to each 
unit or a component. 109 is the drive circuit of a liquid crystal display, performs the drive of the back 
light of 1 10, and a liquid crystal panel, and performs the duty of the finder which displays an image. 
[0030] 106 is a compression circuit, synchronizing with the release carbon button 6 of drawing 1 , when 
incorporating one in an animation as a still picture, it compresses image data, and it records it on the 
memory 108 for record. 107 is the memory for work pieces in case the compression circuit 106 
compresses data. Memory 108 is record memory, such as a flash memory of a non-volatile. 
[003 1] Each magnets MGl and MG2, 124 for the motor for 121 charging the quick return mirror 1 1 and 
the shutter wing 16 of drawing 2 , and driving and 122,123 to cancel binding of a drive of a back curtain 
shutter and a front curtain shutter are the motors for driving a wiper, and 125 shows V-OUT (video 
signal output). About charge of a shutter, shutter wing transit, a motion of a mirror, etc., since it is a 
well-known technique, detail explanation is omitted. 
[0032] <Actuation> Drawing 5 is the flow chart of a wiper drive sequence. 

[0033] By what (step SI 02) the cleaning carbon button 4 ( drawing 1 ) of a camera 1 is turned on for in 
the state of power-source ON (step SlOl), a motor 33 ( drawing 3 ) rotates (step SI 03), and a wiper 3 1 
rotates clockwise. By what (step SI 04) a wiper 3 1 rotates a predetermined include angle for, a motor 33 
serves as OFF (step SI 05). 

[0034] In this example, it is rotating about 90 degrees. When this cleans finely all the parts in front of an 
image sensor 22 and there is a contaminant, it is constituted so that it may rotate to an include angle 
which puts a contaminant into slot Ic of drawing 3 . next, the motor 33 - reversing ~ the original (step 
SI 06) location - having returned (step SI 07) - in time, a motor 33 becomes off (step SI 08), and a 
wiper 3 1 stops in the original location. Then, it means returning to the first position in readiness. 
[0035] (The 2nd example) Drawing. 6 shows the body fragmentary sectional view of a camera of the 
example of **** 2. 

[0036] The cope plate with which 1 attaches the body of a camera and 21 attaches an image sensor 22, 
and 23 are low pass filters which are optical elements. Of course, there may not be a low pass filter 23 
and the surface glass of an image sensor 22 may be 23. 3 1 is a wiper and is constituted in one with 
flexible wiper-blade 3 la. 3 1 and 3 la is drawing when being located in the front face of an optical 
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member, only distance 1 separates 31' and 31a' from the front face of the low pass filter 23 of an optical 

member, and the condition when being located on surface of body la is shown. 

[0037] When it was on a body like illustration, blade 3 la did not bend, but when it is on the optical 

member 23, as shown in drawing, it has turned at the blade. Thus, it becomes, without not deforming 

and attaching the contaminant of the front face of a body to a blade with constituting, since a load is not 

applied to a blade when it is in a position in readiness. Moreover, since blade 31a does not rub surface of 

body la, it becomes, without putting the contaminant of surface of body la on an image sensor. 

Moreover, since there is a level difference the surroundings of glass, the contaminant of ride 

[ carelessly / on glass ] on a body decreases. 

[0038] 

[Effect of the Invention] As explained above, according to the 1st above-mentioned invention, a 
cleaning carbon button can protect now compulsorily that the contaminant generated by actuation of that 
a contaminant is reflected to the always same location, a shutter, or a mirror collects on an image sensor 
by cleaning contaminants, such as optical members, such as a low pass filter constituted in unit, on an 
image sensor or an image sensor. 

[0039] Moreover, it was lost that a wiper blade pushes and the squareness to the optical axis of an image 
sensor is out of order with ** by constituting so that it may clean by the wiper, and carrying out the 
position in readiness of a wiper on the front face of a body. 

[0040] Moreover, falling into a slot and being attached to 2 times and a glass front face by preparing a 
slot into the locus to which the wiper of a body moves, without the cleaned contaminant collecting on 
the surroundings of glass, was lost. 

[0041] Moreover, it becomes, without not deforming and attaching the contaminant of the front face of a 
body to a blade by making it the configuration which prepared the level difference of glass and a body, 
since a load is not applied to a blade when it is in a position in readiness. 

[0042] Moreover, since a blade does not rub the front face of a body, it becomes, without putting the 
contaminant of the front face of a body on an image sensor. Moreover, since there is a level difference 
the surroundings of glass, the contaminant of ride [ carelessly / on glass ] on a body decreases. 



[Translation done.] 
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